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/1-55. (cancelled). 

^(currently amended) A method for determining the geometry of a semi-rigid 
body element during a procedure, the method using an image data set having reference 
points for the body element, a relative position between said reference points of the semi- 
rigid body element being variable* the method comprising: 

identifying, during the procedure, the relative position of each of the reference 
points for die semi-rigid body element; 

deriving a transform relating the relative position of the reference points during 
the procedure to the relative position of the reference points in the image data set in order 
to determine the geometry of the body element during the procedur e, said transform 
indicative of a difference between the relative p osition o f each of the reference points for 
the semi-rieid hndv element during the procedu r e and th e relative position of the 
reference points in t he ima ge data set ; 

modifying the image data set based on the transform in order to generate a 
displaced image data set representing the geometry of the body element during the 
procedure; and 

generating a display based on the displaced image data set illustrating the 
geometry of the body element during the procedure. 



(previously presented) The method of claim 56 wherein the semi-ngid body 



element is soft tissue. 
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il 5^ (currently amended) A method for determining the geometry and position of 
a semi-rigid body element during a procedure, the method using a system including an 
array, and instrument in communication with the array, and a processor in 
communication with the array and storing an image data set having reference points for 
the body element, a relative position between said reference points of the semi-rigid body 
element being vari able, the method comprising: 

touching the reference points for the semi-rigid body element with the instrument 
during the procedure and communicating the position of the reference points to the array; 

communicating the position of the reference points of the body clement during the 

procedure to the processor; 

determining the relative position of the reference points; 

deriving a transform of the relative position of the reference points during the 
procedure to the relative position of the reference points in the image data set in order to 
determine the geometry and position of the body element during the procedure,.^ 
triform indicative or a difference h etween the relative position of each of the reference 
Points for th ft semi-rigid hndv element d uring the procedure and the relative position o f 
the reference points in the image data set; 
/ modifying the image data set based on the transform in order to generate a 

/ displaced image data set representing the geometry and position of the body element 
during the procedure; and 

displaying the geometry and position of the body element during the procedure 

based on the displaced image data set. 

(previously presented) The method of claim^Twherein the semi-rigid body 
element is soft tissue. 

^(currently amended) A system for determining the geometry and position ot 
a.semi-rigid body element during a procedure, the system comprising: 

an image data set of the body element, the image data set having reference points 
for the body element, a relative position between said reference points of the semi-rigid 
body element being variable; 
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an array of receivers; 

an instrument in communication with the array, the instrument identifying the 
position of the reference points of the body element during the procedure; 

a processor in communication with the array and storing the image data set, the 
processor programmed to modify the image data set based on the identified position of 
the reference points of the body element during the procedure and to generate a displaced 
image data set representing the geometry and position of the body element during the 
prrradurt;, said processor transforming the image data set indicative of a di fference 
between the relative nositfon of each of the reference points for the semi-rigid body 
element during the procedure and the relative pos ition of the reference points in the 
image data set ; and 

a display for displaying the geometry and position of the body element during the 
procedure based on the displaced image data set generated by the processor. 

y{. (currently amended) A system for determining the geometry and position of 
a semi-rigid body element during a procedure, the system comprising: 

an image data set of the body clement, the image data set data points identifying a 
contour, said contour having a position and having contour reference points for the body 
clement, a relative position between said reference points of the semi-rigid body element 
being variable; 

an array of receivers; 

a scanning probe in communication with the array, the scanning probe 
determining the contour of the body element during the procedure; 

a processor in communication with the array and storing the image data set, the 
processor programmed to determine the position of the contour of the body element 
during the procedure and to compare the position of the contour of the body element to 
the position of the contour of the body element as represented by the image data set, the 
processor further programmed to modify the image data set based on the identified 
position of the contour of the body element during the procedure and to generate a 
displaced image data set representing the geometry and position of the body element 
during the procedure , said processor transforming the im age data set indicative of £ 
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difference bet*™** the relative position of ea c h »f the-, reference points for the semi-rigid 
hodv clement during the procedure and the re l ative position of the reference points m the 
image data set ; and 

a display for displaying the geometry and position of the body element during the 
procedure based on the displaced image data set generated by the processor. 

' ' pf. (currently amended) A method for determining the geometry of a dcformable 
body element during a procedure, the body element having reference points, the method 
comprising: 

obtaining an image data set of the deformable body element, the data set including 
the reference points for the body element, a relative position between said reference 
points of the deformable body element being variable; 

identifying the relative position of each of the reference points for the body 
element during the procedure; 

deriving a transform relating the relative position of the reference points during 
the procedure to the relative position of the reference points in the image data set in order 
to determine the geometry of the body element during the procedure ^aid transform 
indicative of a difference prtwBen the rela tive position of each of the reference points for 
the semi-riflid body element during th e procedure and the relative position of the 
reference points in t h e image data set ; 

modifying the image data set based on the transform in order to generate a 
displaced image data set representing the geometry of the body element during the 
procedure; and 

generating a display based on the displaced image data set illustrating the 
geometry of the body element during the procedure. 

P- il 

^&f. (previously presented) The method of claim^rwherem the deformable body 
element is soft tissue. 

I 4 

f4. (currently amended) A system for use during a medical or surgical procedure 
on a body, said system generating a display representing the position and geometry of a 
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body element during the procedure based on scans taken of the body by a scanner prior to 
the procedure, the scan having reference points for the body element, a relative position 
between said reference points of the body element being variable, and based on a position 
of a projection of the body element prior to the procedure, said system comprising: 

means for identifying, during the procedure, the position of the reference points of 
the body element wherein said identifying means comprises a reference array having a 
location outside the body for providing a reference, means for determining the position of 
the reference points of the body element relative to the reference array, and a 
fluoroscopic device for determining a position of a projection of the body clement during 
the procedure; 

a processor comparing the position of the projection of the body element during 
the procedure to the position of the projection of the body element prior to the procedure, 
said processor modifying the image data set according to the comparison of the 
projection during the procedure and the projection prior to the procedure and according to 
the identified position of the reference points during the procedure, as identified by the 
identifying means, said processor generating a displaced image data set representing the 
position and geometry of the body element during the procedure^ said processo r 
transforming thft image data set j nHi^tive of a difference between the relative position of 
nrh of the refers points for this semi-rigid b o dy ele m e nt d urinp the procedure and the 
relative nos^n of the reference point s fa fhft < mage data set: 

a display utilizing the displaced image data set generated by the processor, 
illustrating the position and geometry of the body element during the procedure. 
/ J 
^ 6^ (previously presented) The system of claim^Twherein the fluoroscopic 
device comprises a fluoroscopic tube in fixed relation to a fluoroscopic plate adapted so 
that the body element may be positioned therebetween for determining a position of a 
projection of the body element during the procedure and wherein the processor compares 
■ the position of the projection of the body clement during the procedure to the position of 
the projection of the body element prior to the procedure. 
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(previously presented) The system of claim^5 wherein said fluoroscopic 
tube or said fluoroscopic plate each have emitters thereon in communication with the 
reference array and wherein the determining means is adapted to determine the position 
of the tube and plate relative to the reference array whereby the position of the projection 
of the body element can be determined. y 

1 (J. (previously presented) The system of clairn£5 wherein said reference array 
has emitters thereon in communication with the fluoroscopic tube or the fluoroscopic 
plate and wherein the determining means is adapted to determine the position of the tube 
or plate relative to the reference array whereby the position of the projection of the body 
element can be determined. 

(new) The method of claims ^ wherein deriving comprises deriving a 
transformation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein modifying 
comprises modifying the image data set according to said transformation to produce a 
displaced image data set reflecting changes in the geometry of the semi-rigid body 
elements during the procedure. 

Jff. (new) The method of claims wherein deriving comprises denving a 
transformation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein modifying 
comprises modifying the image data set according to said transformation to produce a 
displaced image data set reflecting changes in the geometry of the semi-rigid body 
elements during the procedure. 

rf. (new) The method of claims^Z wherein deriving comprises deriving a 
transformation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein modifying 
comprises modifying the image data set according to said transformation to produce a 
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displaced image data set reflecting changes in the geometry of the semi-rigid body 
elements during the procedure. 

t ^ 

Vf. (new) The system of claim s &5 wherein the processor derives a 
transforation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein the processor 
modifies the image data set according to said transformation to produce a displaced 
image data set reflecting changes in the geometry of the semi-rigid body elements during 
the procedure. 

I'D ^ 

(new) The system of claims ^wherein the processor derives a 

transformation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein the processor 
modifies the image data set according to said transformation to produce a displaced 
image data set reflecting changes in the geometry of the semi-rigid body elements during 
the procedure. . 

ft. (new) The system of claims^* wherein the processor derives a 
transformation which allows the determination of the procedural position, orientation, 
and shape in surgical space of the semi-rigid body element, and wherein the processor 
modifies the image data set according to said transformation to produce a displaced 
image data set reflecting changes in the geometry of the semi-rigid body elements during 
the procedure. 
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